It is now believed that aortic insufficiency and calcific aortic stenosis must be treated with total valve replacement. Until recently this was performed with the aid of prostheses of teflon and similar materials. Even if the short-term results were promising, follow-up studies revealed a high percentage of breakdown of these prostheses (Bjork, Cullhed, and Lodin, 1963; Larson and Kirklin, 1964) . For the last three years we have used a ball valve prosthesis of the Starr and Edwards type (Bj6rk, 1964). The aim of this paper is to report the 'long-term' clinical and haemodynamic results with this valve.
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MATERIAL
Of the first 100 patients operated on with this technique, the first 20 survivors have been followed for between two and three years (see Table) . There were four women and 16 men. The five oldest surviving patients were between 50 and 57 years old. The pre-operative heart size was increased in 17 patients. In cases 4 and 16 tight mitral stenosis was present and transventricular mitral dilatation had to be performed at the same operation as replacement of the aortic valve. In case 2 a single teflon cusp had been inserted one year before the total valve replacement, when this cusp was found to be fractured ( be stopped at a relatively low heart rate, the maximal physical working capacity (Wahlund, 1948) could not always be calculated. We therefore report the highest load at which the patient could work for 4 minutes. The heart rate on this load is also given. The presence of atrial fibrillation (cases 4 and 16) or second-degree atrioventricular block (case 3) limits the significance of the attained heart rates. The radiological heart volume was calculated according to Jonsell (1939) . With this method the heart volume in healthy adults seldom exceeds 450 ml./m.2 for women and 500 ml./m.2 for men. In the HAEMODYNAMIC FINDINGS A basal systolic murmur of slight to moderate intensity was found in all patients at follow-up. In 10 patients left heart catheterization was performed (see Table and Figure) . In most there was no gradient or only a small gradient at rest. During exercise, when the cardiac output increased to 13 to 15 1./min., the peak gradient rose to 35 to 55 mm. Hg. A high-pitched basal or mid-sternal diastolic murmur was found in six patients. This murmur was usually of low intensity and in two patients could be heard only in the sitting position at expiratory apnoea. Thoracic aortography was performed in 11 patients. There was no regurgitation in five patients, a slight regurgitation (grade 1 to 2 (Cullhed, 1964) ) in five patients, and severe aortic regurgitation in patient 20. This man was reoperated on with a good primary result. Cardiac output (I./min.) In patient 17 myocardial infarction occurred six months after the operation. As he survived the aetiology is unknown. At necropsy no thrombi were found on the ball valve in patients 8 and 16, nor in patient 20 at re-operation. Such aggregations were found in patient 5, who died in sepsis.
DISCUSSION
The rapid decrease in early mortality is striking. There were three late deaths, but the fatal outcome was not related to the function of the ball valve. The occurrence of systemic embolism in patients with a mitral ball valve prosthesis evidently has no counterpart in those in whom an aortic prosthesis has been used. Thrombi on the base of the aortic ball valve have been found only in patients with septicaemia. This difference is probably related to differences in the flow rate.
The ha2modynamic studies show that at rest there was as a rule no significant obstruction to left ventricular outflow. In some patients a high cardiac output was found on exercise, and in these a moderate pressure gradient was registered. This may have been due to an obstructive effect of the prosthesis. However, the role of increased turbulence, due to the high flow rate and the construction of the valve, should be taken into consideration. The size of the prosthesis was no. 11 or larger in our patients with post-operative c left heart catheterization. The correlation between the gradient and the size of the prosthesis will have to be studied in a larger series.
With a similar type of aortic ball valve Harken and his co-workers found a peak gradient of 25 mm. Hg in a pulse duplicator, and in two patients who had been operated upon a mean systolic gradient of 17 and 12 mm. Hg (Harken, Soroff, Taylor, Lefemine, Gupta, Lunzer, and Low, 1961; Wagner, Soroff, Fossberg, and Harken, 1963) . Starr, Edwards, McCord, and Griswold (1963) found no peak gradient in 11 patients when measured at operation by means of direct left ventricular puncture. In a later study of the same group 10 were investigated six to 12 months after the-operation (Bristow, McCord, Starr, Ritzmann, and Griswold, 1964) . A peak gradient of between 14 and 30 mm. Hg was found at rest. In only one did the gradient increase during exercise. However, the work load was probably slight, resulting in only a moderate increase in cardiac output. In five patients with aortic and mitral ball valve prostheses a peak gradient over the aortic valve at follow-up was found in only one (15 mm. Hg) (Starr, McCord, Wood, Herr, and Edwards, 1964) . Judson, Ardaiz, Strach, and Jennings (1964) probably has no effect on the end result.
The diastolic murmur of aortic regurgitation was found in some patients. The degree of regurgitation was minimal in all except one, and this patient underwent another operation.
The post-operative heart volume was unaltered or decreased in all patients except in the one who had a recurrence of severe regurgitation. 
